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Submitter Information 

General Comment 

Please approve! We need everything we can get to decrease the use of pesticides! 
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Tracking No. lk1-8yv5-weue 
Comments Due: September 27, 2017 
Submission Type: Web 

Pesticide Product with a New Active Ingredient (Wolbachia pipientis, ZAP Strain in male 
Aedes albopictus (Asian tiger mosquitoes)- FIFRA) 

Comment On: EPA-HQ-OPP-2016-0205-0012 
Public Participation for New Active Ingredient (Wolbachia pipientis, ZAP Strain in male Aedes 
albopictus (Asian tiger mosquitoes) 

Document: EPA-HQ-OPP-2016-0205-DRAFT-0030 
Comment on EPA-HQ-OPP-2016-0205-0012 

Submitter Information 

General Comment 

Wolbachia bacteria have been transmitted from blood sucking insects to humans for thousands 
of years. There is no evidence that Wolbachia pipientis can infect vertebrates, or cause diseases 
in humans. Yes, please register the ZAP mosquito with EPA as a biocontrol agent to control 
disease carrying mosquitoes. Field releases in Australia shows that Wolbachia sterilized male 
mosquitoes do reduce disease carrying mosquito populations. 

Attachments 

Assessing key safety concerns of a Wolbachia-based strategy to control dengue transmission by 
Aedes mosquitoes 
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Pesticide Product with a New Active Ingredient (Wolbachia pipientis, ZAP Strain in male 
Aedes albopictus (Asian tiger mosquitoes)- FIFRA) 
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Public Participation for New Active Ingredient (Wolbachia pipientis, ZAP Strain in male Aedes 
albopictus (Asian tiger mosquitoes) 

Document: EPA-HQ-OPP-2016-0205-DRAFT-0029 
Anonymous public comment 

Submitter Information 

General Comment 

Do not allow this chemical to be used. The current juvenile hormones work very well 
To control mosquitoes. 
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Pesticide Product with a New Active Ingredient (Wolbachia pipientis, ZAP Strain in male 
Aedes albopictus (Asian tiger mosquitoes)- FIFRA) 

Comment On: EPA-HQ-OPP-2016-0205-0012 
Public Participation for New Active Ingredient (Wolbachia pipientis, ZAP Strain in male Aedes 
albopictus (Asian tiger mosquitoes) 

Document: EPA-HQ-OPP-2016-0205-DRAFT-0028 
Anonymous public comment 

Submitter Information 

General Comment 

Please do not approve! More research needs to be done on the biological and ecological effects 
the release of these mosquitoes will have on every ecosystem that they will be released into. 
Just one example is how they will effect struggling bat and fish populations that rely on 
mosquitoes and there larva for there main food source! 
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Pesticide Product with a New Active Ingredient (Wolbachia pipientis, ZAP Strain in male 
Aedes albopictus (Asian tiger mosquitoes)- FIFRA) 

Comment On: EPA-HQ-OPP-2016-0205-0012 
Public Participation for New Active Ingredient (Wolbachia pipientis, ZAP Strain in male Aedes 
albopictus (Asian tiger mosquitoes) 

Document: EPA-HQ-OPP-2016-0205-DRAFT-003 l 
Comment on EPA-HQ-OPP-2016-0205-0012 

Submitter Information 

Submitter's Representative: Joseph M Conlon 
Organization: American Mosquito Control Association 

General Comment 

The American Mosquito Control Association is pleased to post the attached comment to the 
docket in support of registration of the ZAP Strain in male Aedes albopictus. 

Attachments 

ZAP Registration 
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Office of Pesticide Programs (OPP) Regulatory Public Docket (7502P), 
Environmental Protection Agency, 1200 Pennsylvania Ave., NW. 
Washington, DC 20460-0001 

Attention Docket ID No. EPA-.HQ-OPP-2016-0205. 
Pesticide Product with a New Active Ingredient (Wolbachia 

pipientis, ZAP Strain in male Aedes albopictus (Asian tiger mosquitoes) 

The American Mosquito Control Association (AMCA) is submitting 
these comments in response to an EPA issuance of a notice requesting 
comment on the porposed registration of a new biopesticide to help 
control the spread of Zika and other viruses. 

The AMCA is a not-for-profit professional association of 1600 public 
health officials, academicians, county trustee/commissioners and 
mosquito control professionals dedicated to providing leadership, 
information and education leading to the enhancement of health and 
quality of life through the suppression of mosquito and other vector 
transmitted diseases and the reduction of annoyance levels caused by 
mosquitoes and other vectors and pests of public health importance. This 
is accomplished, in part, through the use of duly registered public health 
pesticides. 

William Schankel The vector control community represented by the AMCA requires an 
TECHNICAL ADVISOR extensive range of tools in order to fully comport with integrated 

Joseph Conlon mosquito management strategies. As the number and type of vector 
control products increases, more options are available to officials charged to protect 
public health to do so in an effective and environmentally-compatible manner. Indeed, 
mosquito control organizations function most efficiently when a range of 
prevention/control alternatives is available - for the following reasons: 

l. Public health officials require a variety of tools, including chemical control 
methods, for resistance management. 

2. Innovation in control strategies and products should be encouraged so that 
manufacturers will take risks to bring them to market. 

AMCA - American Mosquito Control Association 
15000 Commerce Parkway, Suite C - Mt. Laurel, New Jersey 08054 

• Phone: 856-439-9222 • Fax: 856-439-0525 • E-mail: amca@mosquito.org • 
http:/ /www.mosquito.org 
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3. The 182 recognized mosquito species thrive in a variety of habitats across 
the breadth of the country - often requiring widely divergent 
prevention/control methodologies to effect proper control in addition to 
reducing environmental impact and effects on different non-targets. 

4. Emerging control problems e.g. Chikungunya and Zika in the Caribbean, Ae. 
albopictus expanding its territory throughout the U.S. and dengue expanding 
globally will require product innovation to meet the challenges. 

5. Effective community-based control programs are rare and the unique 
circumstances required for their success are only found in limited venues. 
Thus, a wide menu of options must be available to governmental mosquito 
control programs that cannot rely upon the full participation of 
comprehensive community-based mosquito prevention. This, in turn, argues 
for an expanded range of available control options and products to meet 
disease prevention needs. 

The AMCA recognizes that suppression of Aedes albopictus populations in the northern 
tier of states is critical given pesticide resistance management concerns and the difficulty 
inherent in applying Ultra Low Volume treatments in urban areas. The use of ZAP males 
obviates these concerns and would be therefore a welcome addition to our control 
inventory. For this reason alone the AMCA fully supports the registration of 
MosquitoMate ZAP Males in accordance with EPA's label restrictions. 

The AMCA fully supports a thorough, transparent, scientifically rigorous risk assessment 
and labeling process, from which regulators and pesticide users derive valid and reliable 
cost/benefit formulae that fully account for environmental impact while allowing 
appropriate vector-borne disease control. Critical to this process is a full realization of the 
unique properties that some adulticiding tools possess that make their application crucial 
in the control of mosquito-borne disease. The AMCA believes that Wolbachia-based 
mosquito population suppression fills a vital niche in our mosquito control inventory and 
the registration of ZAP males as a biopesticide constitutes a unique and much-needed 
adjunct to standard mosquito control methodologies. 

Disease prevention through preparedness remains the mosquito control profession's 
primary focus, and is fully consistent with the very finest traditions of public health. We 
must remain prepared to accept and meet these challenges. The registration of ZAP Males 
for wide-area mosquito control is a definitive step in that direction. 

Joseph M. Conlon 
Technical Advisor, American Mosquito Control Association 
1-904-215-9660 
con! onamcata(a)gmail. com 
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'>· BEYOND PESTICIDES 
70 l E Street SE • Washington DC 20003 
202-543-5450 phone• 202-543-4791 fax 
iofo@beyondpesticides.org • wviw.beyondpestlcides.org 

Environmental Protection Agency 

Office of Pesticide Programs 

Docket Center (EPA/DC), (28221 T), 

1200 Pennsylvania Ave. NW., 

Washington, DC 20460-0001. 

September 27, 2017 

Re: Pesticide Product with a New Active Ingredient (Wolbachia pipientis, ZAP Strain in male 

Aedes albopictus (Asian tiger mosquitoes). Docket Number EPA-HQ-OPP-2016-0205 

With recent threats from the Zika virus and other mosquito-borne diseases there have 

been nationwide discussion on how best to contain and eliminate these threats. Naturally, 

there are elevated concerns regarding mosquito-borne diseases and the subsequent aerial and 

ground adulticiding to control mosquito populations. Current chemical control options have 

been shown to be hazardous to human health and threatening to non-target species. 

Organophosphate and pyrethroid adulticides are commonly used for vector control 

management. Organophosphate agents like naled are neurotoxic cholinesterase inhibitors (an 

important enzyme needed for the proper functioning of the nervous system), which causes 

rapid twitching of muscles, paralyzed breathing, convulsions, and in extreme cases, death. 

Permethrin and other synthetic pyrethroids used as adulticides are associated with cancer, 

hormone disruption, and reproductive effects, and thus have hazard and exposure concerns 

regarding widespread application for mosquito control. It is paramount that the public's health 

is safeguarded from unnecessary exposures to such neurotoxins. 

We have learned that in pest management there are typically no quick fixes that are 

sustainable and fully protective of public health. In this context of a new proposed biological 

control for mosquitoes, we want to: (i) ensure complete testing of the potential range of 

adverse biological effects (A naturally occurring bacterium that is known to have several 

different effects on an insect's reproductive system and is considered a "symbiont" certainly 

has possibilities for coevolving with its host in ways that benefit the mosquito and the 

bacterium.); and (ii) forcefully advance an integrated approach to mosquito management that 

supports prevention strategies, which manage breeding areas in communities and around 

homes, and educates on steps individuals can take, including protection from mosquito bites 

(Any program that suggests there is a silver bullet strategy to controlling mosquitoes will 

suppress important community-wide efforts that are needed to prevent mosquito breeding.) 

ED_001730_00006464-00008 



This new proposed mosquito management tool will utilize the microbial pesticide, 

Wolbachia pipientis ZAP strain (ZAP Males®), to render a reduction in successive mosquito 

generations. This bacterium will be applied to male mosquitoes that will then be released to 

mate with wild females. The subsequent larvae will be unable to mature into adult mosquitoes, 

thus reducing populations. According to the agency, Wolbachia pipientis is naturally present in 

many arthropod species and was first discovered in the mosquito, Cu/ex pipens. This strain (ZAP 

W. pipientis) will be used to specifically infect Aedes albopictus mosquitoes- a mosquito that is 

known to carry and transmit dengue, chikungunya, and even Zika, but to a lesser extent then its 

cousin Aedes aegypti. 1 

There is promise in this novel technique in reducing mosquito populations without the 

reliance on hazardous chemical controls. We must continue to find novel strategies to combat 

vector-borne diseases without chemicals that pose further risks to human and wildlife 

populations. However, there are still questions regarding the use of this new product that we 

believe should prompt the agency to take a precautionary approach. There is little independent 

data on the overall efficacy of the Wolbachia pipientis ZAP strain, and we therefore do not 

know how effective the release of significant numbers of W. pipientis-infected mosquitoes will 

have on competing with wild males and successfully breeding with females. How many females 

would need to encounter an infected male to render a sufficient reduction in healthy larvae? 

Will these mosquitoes be applied to areas that will continue adulticiding activities, thereby 

eliminating W. pipientis-infected mosquitoes from the area and reducing efficacy? 

There are questions around the use of naturally-occurring bacterium to suppress insect 

populations and the onset of resistance. This has been seen previously with Bacillus 

thuringiensis (Bt) in other species. Does the agency have a plan to mitigate the onset of 

resistance? 

Further, while male Aedes albopictus are to be released, there is a possibility of the 

unintended release of infected females. The registrant estimates there may be a female 

contamination factor of one female per 250,000 males,2 but since visual checks are to be 

employed to identify female contamination, we can expect this number to be much higher. 

Female mosquitoes bite and infect their human host with viruses, and whether there is a 

human risk from being exposed to W. pipientis is not known or has been considered. EPA 

believes the gender separation technique employed by the registrant to be "highly efficient" 

and that there will be "negligible exposure" to infected females and subsequent human health 

1 CDC. Estimated range of Aedes aegypti and Aedes albopictus in the United States, 2017 
https://www.cdc.gov/zika/vector/range.html 
2 EPA. 2017. Human Health Assessment, Review of the MosquitoMate Inc., Updated Manufacturing Process, ZAP 
strain Origin Validation, and Sex Separation data to the Section 3 Registration of the ZAP strain Wolbachia pipientis 
in Aedes albopictus. Office of Pesticide Programs. Washington DC. 
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risk. 3 We believe a thorough human health assessment for W. pipientis is still warranted and 

must be conducted. 

The registrant, MosquitoMate Inc., has submitted a section 3 registration petition, 

including the ZAP strain Wolbachia-infected male mosquitoes for the product, ZAP Males®. 

Under the Federal Insecticide Fungicide and Rodenticide Act (FIFRA), EPA has a responsibility to 

ensure that this product does not pose unreasonable adverse effects to the environment. In 

EPA's response document to comments received in 2016,4 several commenters raised valid 

concerns we believe the agency has to address. There is concern for potential non-target 

ecological effects where Wolbachia may affect insects in the environment by changing 

behavior, disease transmission, gene expression and biology. More information is needed on 

any unintended ecological impacts. 

Overall, we are optimistic about this new mosquito control method. Paramount is the 

need for strategies to reduce our reliance on toxic pesticides for vector control. If used in 

tandem with other non-chemical methods and community-based participation, the Wolbachia 

pipientis ZAP strain could be part of an effective strategy to reduce mosquito populations. 

However, we urge EPA to remain vigilant and use caution with this new technology, conduct a 

full human health assessment, and consider the potential for resistance and ecological impacts. 

We look forward to working with the agency on finding new least-toxic options for mosquito 

control to safeguard human health and that of the environment. 

Respectfully, 

Nichelle Harriott 

Science and Regulatory Director 

3 Ibid 
4 EPA. 2017. EPA's Response to Comments Received on the April 28, 2016 Notice for the Pesticide Product 
Application with a New Active Ingredient Wolbachia pipientis ZAP strain in Male Aedes albopictus (Asian Tiger 
Mosquito)(EPA File Symbol 89668-U)-(Docket ID Number: EPA-HQ-OPP-2016-0205; FRL-9945-49). Office of 
Pesticide Programs. Washington DC. 
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Date: September 27, 2017 

TO: EPA via Regulations.Gov 

RE: Docket ID: EPA-HQ-OPP-2016-0205 

CENTER FOR 
FOOD SAFETY 

Pesticide Product with a New Active Ingredient (Wolbachia pipientis, ZAP Strain in male 
Aedes albopictus (Asian tiger mosquitoes) - FIFRA) 

FROM: Jaydee Hanson, Senior Policy Analyst 

The Center for Food Safety has closely reviewed the data provided by the company 
Mosquito Mate from trials in Kentucky, California, New York and Florida. We generally agree 
with the EPA's assessment that the ZAP Males® [active ingredient Wolbachia ZAP (also called 
w Pip) strain], are not 1 ikely to cause significant human health or environmental effects when 
released in a larger trial. However, we do think that some additional tests should be required of 
the company prior to the EPA issuing an unconditional registration for this new biopesticide. 

1. Gender separation review needs to evaluate robotic separation: 

We agree that the current procedures for separating male from female mosquitoes appear to be 
sufficient. However, given that MosquitoMate is partnering with Google's AlphabetNerilyto 
use its Verily robotic processes to transfer the Wolbaccia to male mosquitoes2, it seems prudent 
to require a future assessment of the efficiency of the robotic process. There is mention of a 
"mechanical" sorting device at 3 .1.2 ( see page 9 of 17 in EPA HQ OPP-20 l 6-0205-0021 )3, but 
no discussion of the Verily robotic device now being used in a partnership between 
MosquitoMate and the Google owned robotics company. If the mechanical device is not the 
Verily robot, then a review of the efficacy of the robotic gender separation must be performed 
prior to the approval of these mosquitoes for wide use. 

2. Geographical range of the trial is inappropriate: 

Geographic restriction is one of the standards for biosafety review. In short, geography can serve 
to limit the spread of the new organism. The rationale used to deten11ine in which states this five 
year trial would occur is inadequate. The report states: "BPPD [Biopesticides and Pollution 

NATIONAL HEADQUARTERS 

660 Pennsylvania Avenue, SE, Suite :302 
Washington. D.C. 2000:3 
T: 202·54/·fb59 F: 202-54/-9429 

CAUFORNIA OFFICE 

303 Sacramento Street, 2nd Floor 
San Francisco., CA 94111 
T: 4'15·826-2770 F: 4'15·B26·0507 

PACIFIC NORTHWEST OFHCE 

917 SW Oak Street Suite :mo 
Portland, OR 97205 
T: 971-271~'7:572 F: 9Tl·27F?374 

HAWJ\!'I OFFICE 

1132 [~ishop Street, Suite 2107 
Honolulu, Hawaii 96813 
T: 808·5B1·?688 
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Prevention Division] identified that efficacy data generated in more northern climate regions of 
the U.S. cannot be extrapolated to infer expected efficacy of this product in southern U.S. 
climate regions, which are considered high mosquito population pressure areas for Ae. 
albopictus." However, the proposed states for release include several states (TN, MD, DC, DE 
and KY) where all or a significant part of the state is situated in the south U.S. climatically. 
Even though Kentucky was one of the states where the early trials were conducted, the area of 
the state around the Mississippi River is very "southern" in climate and should be excluded from 
future trials. A better "mapping" of where this large trial could take place would assess the 
climatic conditions on a county, not state basis. Or alternatively, a standard source, such as the 
USDA plant hardiness zones, could be used a proxy for areas where hard freeze might prevent 
year around mosquito breeding. 4 Relying on state boundaries alone is insufficient. Either find a 
better method of selecting states for the trial, or exclude TN, MD, DC, DE and western KY. 
Moreover, much of California, especially the Central Valley and most of Southern California, 
should be considered "southern" areas, where there is a high likelihood of the mosquitoes 
breeding throughout the year. 

3. BPPD's review of efficacy data on male releases of Ae. albopictus infected with ZAP 
strain Wolbachia to support homeowner use5

: 

The one small study examined by the BPPD on homeowner use of the ZAP strain males does not 
provide enough data to support the efficacy of having homeowners release the mosquitoes. The 
mosquitoes should be released only by a mosquito control district or a mosquito control 
professional company. 

4. Clarify whether the suggestion of "IVM-integrated vector management" in the amended 
efficacy review 6is a requirement of the approval: 

The BPPD notes that, "A Wolbachia ZAP male release program for Ae. albopictus has the 
potential to reduce the female mosquito density over time and, therefore, can provide societal 
benefits. BPPD concludes that MosquitoMate should combine their ZAP male releases with an 
integrated vector management (IVM) approach (e.g., use sequentially with larvacide and/or 
adulticide treatments) in order to increase their efficacy ( or % reduction in females) and to 
generate more consistent results. As an IVM tool, the proposed product would also provide 
environmental benefits because it could result in a reduction of chemical pesticide applications 
for mosquito control." Is this a requirement for further trials and registration of Mosquito Mate's 
products or is this just a suggestion? 

Conversely, the BPPD notes, "In future trials, MosquitoMate needs to assure that l) control and 
treated sites are separated by approximately 800 m, 2) baseline ( a priori) monitoring of mosquito 
pressures occurs in the presence of uniformly applied mosquito abatement, and 3) treated and 
control sites occur in the same general suburb with similar characteristics ( e.g. socio economics, 
human density, mosquito abatement, etc.)." This reads like a requirement. 

ED_001730_00006464-00012 



5. Human Health Assessment 

The Human Health Assessment 7 only examines whether the Mosquito Mate ZAP mosquito can 
transmit arboviruses as it is being presently raised. Given that there will be considerable 
variability in how conditions are established in a dozen states where the mosquitoes will be bred 
in the future, regular testing for arboviruses such as West Nile, known to be present in these 
states, should be a part of future trials. It is noted that the blood that female mosquitoes are fed 
during the rearing process is tested for the arbovirus vesicular stomatitis. This needs to be 
expanded to include testing for all arboviruses known to be in the area. 

Thank you for your review of our comments. 

2 https://www.technologyreview.com/s/608280/alphabet-has-built-a-robot-that-is-releasing-millions-of­
steril e-mosquitoes-in -california / 

3h ttps://www.regulations.gov/document?D= EP A-HQ-OPP-2016-0205-002 l 

4 http://planthardiness.ars.usda.gov/PHZMWeb /Images /All states halfzones poster 300dpi.jpg 

5 https://www.regulations.gov/document?D=EPA-HQ-OPP-2016-0205-0014 

6 https://www.regulations.gov/document?D=EPA-HQ-OPP-2016-0205-0017 

7 https://www.regulations.gov/document?D=EPA-HQ-OPP-2016-0205-0018 
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Tracking No. lk1-8yvv-kpwz 
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Submission Type: Web 

Pesticide Product with a New Active Ingredient (Wolbachia pipientis, ZAP Strain in male 
Aedes albopictus (Asian tiger mosquitoes)- FIFRA) 

Comment On: EPA-HQ-OPP-2016-0205-0012 
Public Participation for New Active Ingredient (Wolbachia pipientis, ZAP Strain in male Aedes 
albopictus (Asian tiger mosquitoes) 

Document: EPA-HQ-OPP-2016-0205-DRAFT-0032 
Comment on EPA-HQ-OPP-2016-0205-0012 

Submitter Information 

General Comment 

To Whom It May Concern, 

I am writing to you today on behalf of the more than 6,000 members of the Entomological 
Society of America (ESA) regarding the Notice of Public Comment Period for "Pesticide 
Product with a New Active Ingredient (Wolbachia pipientis, ZAP Strain in male Aedes 
albopictus (Asian tiger mosquitoes) - FIFRA)," Docket Number EPA-HQ-OPP-2016-0205. 

After consultation with Dr. Allan Felsot (Washington State University) - ESA's subject matter 
expert and liaison with the EP A's Office of Pesticide Programs, and other experts within the 
Society, ESA offers the comments below regarding the registration application. 

Because Wolbachia, the product being registered, is a naturally occurring bacterium and 
because the registration ofWolbachia is not significantly different than the registration for any 
other biopesticide, the ESA does not have any findings of significant concern with regards to 
this registration. It is important to note that ESA is not endorsing the technology underlying the 
ZAP product nor the ZAP Strain as a product. Rather, we are endorsing the scientific approach 
which supports this registration application and regulatory evaluation process. 

The ESA has long called for the development of additional methods to manage mosquitoes and 
other arthropod pests. We need to develop management systems that are sustainable over many 
decades as well as outreach programs that enlist individuals in every community at risk to 
engage in management efforts. This registration will provide one more tool in the mosquito 
management toolbox. 

https://www.fdms.gov/fdms/getcontent?obj ectld=0900006482b7 e54c&format=xml&show... 9/26/2017 
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The ESA recently published a fact sheet on the topic of non-chemical approaches to mosquito 
management (http://www.entsoc.org/policy-initiatives/esa-fact-sheets) which may prove to be 
of value to you as you review this application. 

We thank you for the opportunity to provide comments on this issue and seek to remain a 
resource for the Agency, should you need expert opinion on any topic of entomological 
importance. 

Sincerely, 

Susan J. Weller, Ph.D. 
President, ESA 

Attachments 

ESA-comments-EP A-docket-registration-ZAP-males 

BSA-Modern-mosquito-management-fact-sheet 

https://www.fdms.gov/fdms/getcontent?obj ectid=0900006482b7 e54c&format=xml&show... 9/26/2017 
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September 27, 2017 

3 Park Place, Suite 307 
Annapolis, MD 21401-3722 USA 

Phone: 301-731-4535 
Fax: 301-731-4538 

esa@entsoc.org 
www.entsoc.org 

OPP Docket, Environmental Protection Agency Docket Center (EPA/DC), (28221T) 

1200 Pennsylvania Ave. N.W. 

Washington, DC 20460-0001 

Re: Public Participation for New Active Ingredient (Wolbachia pipientis, ZAP Strain in male Aedes 
albopictus (Asian tiger mosquitoes) - FIFRA) 

(Docket No. EPA-HQ-OPP-2016-0205) 

To Whom It May Concern, 

I am writing to you today on behalf of the more than 6,000 members of the Entomological Society of 
America (ESA) regarding the Notice of Public Comment Period for "Pesticide Product with a New Active 

Ingredient (Wolbachia pipientis, ZAP Strain in male Aedes albopictus (Asian tiger mosquitoes) - FIFRA)," 
Docket Number EPA-HQ-OPP-2016-0205. 

After consultation with Dr. Allan Felsot (Washington State University) - ESA's subject matter expert and 

liaison with the EPA's Office of Pesticide Programs, and other experts within the Society, ESA offers the 

comments below regarding the registration application. 

Because Wolbachia, the product being registered, is a naturally occurring bacterium and because the 

registration of Wolbachia is not significantly different than the registration for any other biopesticide, 

the ESA does not have any findings of significant concern with regards to this registration. It is important 

to note that ESA is not endorsing the technology underlying the ZAP product nor the ZAP Strain as a 

product. Rather, we are endorsing the scientific approach which supports this registration application 

and regulatory evaluation process. 

The ESA has long called for the development of additional methods to manage mosquitoes and other 
arthropod pests. We need to develop management systems that are sustainable over many decades as 

well as outreach programs that enlist individuals in every community at risk to engage in management 

efforts. This registration will provide one more tool in the mosquito management toolbox. 

The ESA recently published a fact sheet on the topic of non-chemical approaches to mosquito 

management (http://www.entsoc.org/policy-initi2tives/es2--fact-sheets) which may prove to be of value 

to you as you review this application. 

We thank you for the opportunity to provide comments on this issue and seek to remain a resource for 

the Agency, should you need expert opinion on any topic of entomological importance. 

Sincerely, 
l (J I' : r; Li !j{ v.x~ ii l;,J{},,:,-~A. ... /4 ,, · .... ,u._ i 

' 
Susan J. Weller, Ph.D. 

President, ESA 
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September ~7, 201 7 

\Viebke Tapken, Ph.D. 
Regulatory Action Leader 
Biopesticides and Pollution Prevention Division 
Office of Pesticide Programs 
U.S. Environmental Protection Agency 
Potomac Yard South 
2777 Crystal Drive 
Arlington, Va. 

Re: Submission to Docket EPA-HQ-OPP-2016-0205 

Dear Dr. Tapken: 

Keith Matthews 
202. 719.4462 
kmatthews@wlleyrein.com 

()xi tee Ltd. (Oxltec) submits the accompanying con1ments on the proposal to 
register ZAP male mosquitoes as an end-use pesticide product (Fik Symbol 89668-
lh Oxitec appreciates the oppurlunity to submit these comments as part ofthe 
Office of Pesticide Program's public participation process for new pesticide active 
ingredients, 

Please do not hesitate to contact Tricia Whitmore (tricfrLwhltmore@oxit.ee,com) or 
myself if you have any questions about Oxitec' s cmmnents. 

Sincerely, 
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Oxitec, Ltd. Submission to Docket EPA-HQMOPP-2016M0205 
27 September 2017 

Oxitec, Ltd., (Oxitec) hereby submits comments on EPA's docum.ents posted to Docket Number 
EPA-HQ-OPP-2016-0205 on September l2 and 19, 2017. The documents posted provide 
additional infrn1nation on EPA 's scientific conclusions and proposed regulatory action 
concerning pesticide registration application file symbol 89668-U, submitted by MosquitoMate, 
fnc. Pesticide registration application 89668-U seeks registration pursuant to FlFRA Section 
3(c)(5) of an end-use pesticide product containing an active ingredient that is not included in any 
currently registered pesticide product The active ingredient .in application 89668-U is fVolbachia 
pipientis, ZAP strain, which is proposed to be used in rna.le Aedes alhopictus mosquitoes. 

A.sis set forth in detail below, Oxitec has serious concerns regarding EPA's proposed 
registration decision ihr application 89668~U and the drnH "User Tvhmual'' that has been placed 
in the docket The proposed registration decision and draft User Manual are either inconsistent in 
significant respects with the findings and recommendations of EPA 's science reviews, or lack 
sufficient clarity to demonstrate how certain recommendations will be addressed, l\foreover, as 
Oxitcc has detailed in previous comments submitted on the record in tbis matter, the potential 
release of fVolbachia pipientis, ZAP strain (ZAP) females could potentially result in serious and 
significant adverse environmental effects, The materials released to the docket on September 12 
and September 19 do not adequately address the issue of how the production methods proposed 
h.y the applicant Mosquito.Mate win ensme that ZAP fema.les are not released to the 
environrnent All that is apparent from the materials released to the docket are EPA.'s 
conclusions that the applicant has in place production methods to limit release of ZAP females. 
but there is not any infrmnation that explains what those conclusions are based on, or that the 
public rrmy cornrnent on. Oxitec requests that LP A make available the actual infi;rmation on 
ZAP mosquito production methods that \;,,·ill enable infrirrned comn1ent on the Agency's 
conclusions, 

Notwithstanding ·whatever information \Vas the basis on which EPA drew its conclusions 
regaxding release of ZAP females, the potential adverse consequences of release of ZA.P females 
are significant and substantial If EPA registers the ZAP mosquitoes for geographically limited 
release under FlFRA Section 3(c)(5), Oxitec strongly urges EP1\. to include post-release 
monitoring requirements to enstm:: that ZAP females arc not being released. The proposed 
registration decision is fone limited for five years, It is entirely reasonable and justified by the 
potential adverse effects that could result from release of ZAP females frff EPA to irn.pose 
mandatory post-release monitoring requirements fix the duration of the time lirnited registration, 

Moreover, if monitoring of any releases of ZAP mosquitoes reveals that fomale ZAP rnosquitoes 
have been released, the registration should include a tenn and condition mandating that EPA 
immediately be inD:m-ned of such release and that the ZAP mosquito registration he suspended 
immediately and releases halted unti! a foll investigation has been conducted to determine (he 
circumstances that led to release of ZAP females, lf female ZAP mosquitoes are released and the 
ZAP strain is found in wild type mosquitoes, EPA, must immediately initiate cancellation 
proceedings for the registration, 
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Final!y, we note that MosquitoMate included with its registration application a request that ZAP 
_mosquitoes be approved fi)r sale and distribution to homeowners frff domestic use, The record 
does not to any extent support such use, and EPA should under no circumstances approve this 
product frw homeowner use. EPA 's science reviews and decision documents make clear that 
proper use of ZAP mosquitoes ls complex, aml involves significant preparatory and monitoring 
work, No ordinary homeowner is equipped to carry out these preparatory and monitoring 
functlons, The draft label must be revised so that it cannot be interpreted as permitting 
horneowner use of ZAP mosquitoes, 

Specific Ci-mecrns Regarding the Prnposed ZAP Registration and Oraft Registration 
l\latrriab 

Oxitec has Sd'ious concrrns regarding spedfic aspects ofrhe proposed ZAP mosquito 
registration decision and the drai1 registration nrnteriak First, the bases of the recommendations 
a_nd conclusions regarding gender sorting arc not apparent Ikcause of significant concern 
regarding whether the asserted gemkr sorting can be accornplished at production scale, the 
registration must indude mandatory moniwring f(.1r released ZAP foinaks, lf ZAP fernales are 
detected, the registration rnust be immediately suspended and all rekt1ses halted, If ZAP 
Wo!hachiu rnosquiloes arc dctenn.ined to be established in any area, the registration m_ust be 
cancelled, Second, Mosquito\fate"s so-called User Manua1 is unclear, confusing, and out of date, 
It should not be publicly released until it is corrected and subsLmtlally revised, Third, sales and 
distribution of ZAP mosquitoes to homeowners for domestic use should not be permitted under 
any circumstances, The ZAP mosquito label should bt revised to 1nakc dear that homeovn1er use 
is not intended or permitted. 

O.\.itec's concerns are set forth in detail be1ow. 

The most likely failure of the ZAY Aedes a!bopictus control program is through the release of 
Z/\_P females resulting in replacernent of tht; vvi!d a!bopidus pupulation with mosquitoes 
carrying the Z/\_P fVolbachiu strain. ff this occurs the .ZAP mosquito product can no longer be 
efficacious, and the ZA.P fVolbachia strain, vvhk:h is not naturaUy found in Aedes albopicrus, 
could potemiaUy spread thnmghout the United States. Moreover, in such circumstances, the 
spread of ZAP Wolbachio rnosquitoes V\'Ould not necessarily be limited to the States -..:vhere the 
registration may be approved, 

ln addition, \Vere there to be widespren_d dissemination of ZAP FVolbachia rnosquitoes, the 
hmnan health risks that \vcrc proposed to be mitigated by the 'negligible risk' exposure of ZAP 
fernaks would h,rve to be completely re"cvaluatcd. As stated in F'.Pi\ 's fftrman Hrahh 
Assessment ( EP A-HQ-OPP-20 ! 6-0205-18), 'the evaluation of the unlntended release of females 
is the critical foctor frJr the purposes of exposure assessment', 

t 11-' '·-1\ 11 -t"· ',t-''' C:c;- 1,_, -'!-,,- ,_, ''-1-'·f'l-')<;t)()()O ,l," ly:_-,,.•]' <··-,,-,,,, (} -yo-',·[ 1, 1)sqmtcn,1 e qu, es ,.1_ 1t.1na .__, re C<1S-.; 1,.i_ e ,) ,,., __ v,,,. __ m,he .. , ,UC< en ._._1z:1:: ::;U,H\::, pu1--_:ic, an1.-
then visual inspection of adults frorn very sma!I scale releases perfr;nned in 2013 and 2015. i\t 
small scale this may be achievable, but at the scale of production proposed in the Section 3 
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applictlion, to cover entire States, this is unrealistic and unprecsdcntcd, \Ve are unaware of any 
data or infornution posted th;,rt ~iuppurt a conclusion that the necsssary fcr:nale sorting can be 
accomplished nt that scale of production, Tvloreovcr, \vithout any available quality control 
procedures reported or able to be confirrned, one cannot adcquate[y address the potential 
deficiencies in the T'vfosquitoM.atc production protocols, 

Female ZAP rnosquitoes that are released will carry the ZAP Woibachia strain in their eggs, and 
such offspring wilI survive to adulthoocL The female offspring from such eggs will also inherit 
the ZAP H,olba;,,,hia strain and their offspring can survive, whether they mats a ZAP male or a 
\vild-typc rnale. In typical Tvfalthusian dynaJTiics, this will lead to the ZAP strain spreading 
throughout an Aedes a!bopictus population. When this occurs, the ZAP males are no longer 
effective and this leads to a failure of control, In addition, and of significant concern, humans, 
pets, and v:;ild anirnals (including endangersd animals), which arc all targets of the Aedes 
ulhopicws mosq1.Jito speciss, \Yill then be exposed to the Z/\P rVoihachia fron1 bites by infected 
fern.ales, 

ET';\ has assessed the chances of population replacement through the release of LAP females as 
negligible, Hohever, the assessment of risk to hu.rnans and animals changes dramatically if ZAP 
mosquitoes become established in ,my area, 

There arc t;vo critical processes that must be evaluated to 1nitigak this risk: 

n The ZAP mosquito applicnJion cL1ims 1 in 250,000 sorting efficiency, Therefore, any 
registration oLLAP l11iY,quito should require quality control procedures frF every batch of 
ZAP maks produced to s;;nsurc that ZAP females are not rekc,1sed. If there arc more than 
1 fr:rnale in every 250,000 males it should be reported to the EPA. If this occurs the 
releases should bs stopped and the sorting process assessed and corrected, 

2) The establishment of the ZAP FVolhachia strain in the ,vild, This can be assessed through 
BC scminel traps and foe testing of female Aedes albopictus fr,r the presence ofthe ZAP 
ifo!huchiu strain, lf femak; Ac des aibopfctus are frmnd \vi.th the ZAP strain, an releases 
of /AP mosquitoes must be halted and monitoring for fernales continued for at least 8 
\Vteks to determine if the Zi\P strain has established in the wikL lf establishment of the 
ZAP strain is confirmed, through the detection of more females infected with the ZAP 
strnin, the re2.istration should be imrncdiatdv cancelled and no further releases should be 

~ ¼~ . ~ 

It is imperative that EPA impose mandatory post-release monitoring requirements that 
vdH ensure the detection of any ZAP female mosquitoes in the m1virnnment 

For the reasons set forth above, Oxitec requests that EPA include an explicit term and condition 
of registration requiring post-release monitoring of .Aedes a!bopictus p1)pulations to determine if 
any ZAP f~mal.es !w\c been released, 
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J\foniioring for icrnale 1\:lcase should include, at a minin:n;m, implementation of quality control 
procedures to ensure no more than l female in every 250,000 males produced, To maintain 
adequate and appropriate rmmufi1eturi11g practices, the quality control procedure should be 
perkirmcd independently from the mass rearing team. 1f this female contamination level is 
exceeded for 2 or more batches, then the releases are stopped, reported to the EPA and the 
sorting process assessed and ccJTected before further releases can occur_ 

;.\ta n1inirnrnn, tht post-release rnonitoring rnust include a.duh trnps (such as BG sent.ind traps) 
tl:.w.t arc deployed \:vcekiy, -.vith a minimum of ::o adult traps dep!.oyed at a density of between 20-
30 traps per square mile, A.H Aedcs ulhopicrus females caught in such traps must be tested for the 
presence of the Z/'d' Wo!bac:hio. strain. If female Aedes alhopictus arc found with the ZAP strain 
then releases should be stopped and monitoring for females continued for at kast 8 weeks to 

detcrrninc if the ZAP strain has establislwd in the \vild, 

His imperative that EPA impose mandatory registratkm suspension requirements in the 
event that ZAP fcmak n:wsquitnes are detected in the envin:mment. 

lf post-release monitoring detects the presence of ZAP females, all releases must be halted and 
the ZAP registratrun inm1ediatdy su:pende(L F:PA should include a term and condition of 
registration that if ZAY lViilhuchfa females cit\:' detected ln the rnvironment, the registration \Vil! 

be suspended cmder FIFR:\ Section 6(c L if the ZAP strain is ibund to have become established 
in the \Yild, EPA, VJiJl initiate umcdlation proceedings under FlFRA Section 6. Discovery of an 
established popubrion ot ZAP mosquitoes \vould constitute a serious adverse environmental 
effect; rher-::fore, the ZAP registration rnust be irnmcdiatdy canceHcd and action on any pending 
rcgbtrati,.m ::1pplicatiom; immediately su~;pendd-1, as the ZAP strain ,vonld no longer be effective 
at controlling Aedes a!boph~tus and additional releases could result in this non-wild type strain 
becorning more established in the environment, 

TheZAP)vfosquitoDnrft User :danual 

Oxitec finds the draft "U scr \formal'' to be confusing, misleading, and out of date EPA should 
require a complete re-1vrite of this document, srn.rting with a deknninatlon as to what is its 
intended purpost\ Is this docmncn1 intended to be distributed to public health and vector control 
specialists? If so, it is likely to be of no benefit or utility to such professionals at alL To the 
extent that such professionals \Vould need education on Aedes alhopictus (v>'hich is unlikely), 
rnore reliable and useful inforrnation rrniy be easily obtained fron1 the Centers for Disease 
Control \\ebsite. Tfthc document is intended to inform the public, as currently drafted, it fi:1.ils 
that purpose, 

Oxitcc respectfully suggests that the User \famial not be approved for any use related to the 
proposed lJ\P rnosquito registration, To the extent that the User Manual is allowed to be 
distributed, EPA rnust n;quire the tc;lJowing corrections and revisions: 

4 
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The User Manual rnust incorporate the 2017 CDC Acdes albopicws range :map, not the outdated 
20 ! 6 range map, 

The Lser Manual must explicitly state the limited geographic scope of the registration, so that 
readers are not conf'used as to where tbc product may lawfully be used. 

The User Manual should explicitly state that release of Z!\P mosquitoes in States other than 
those expressly identified on the 1abe1 is a violation of Federal hvv, 

Consistent with BPPD's Geographic Restriction memorandum, the User Manual should note that 
not a!l of the 21 States included on the label that have clirnatic conditions sirnifar to the States 
where efficacy testing was conducted actually have Aedes aihopicws populations 

Document EPA-HQ-OPP-2016-205-14, BPPD ·s review q/efj?cac:v data on rna!e releases (~lAe. 
o!hopictus infected with ZAP strain Wo!bachia to support homeu11ner use indicates that the 
applicant also requested registration of ZAP mosquitoes for horneowTler use. EPA has not 
included a proposed label for homeowner use in the public docket, nor has EPA indicated an 
intent to register the product for homeO\vner use. Information included in the public docket does 
not support registration of ZAP mosq uitocs for horneowner use. \forcovcr, EPA' s science 
reviews include nmnernus use requirements for ZAP mosquitoes that arc wholly incompatible 
with sale and distribution to untrained hon1emvners fix domestic use, 

Document EPA-HQ-OPP-2016-205-21, Proposed Registration Decision/iv the Ne.,,v Active 
Ingredient fVolbachia pipieruis ZAP (';vPip) strain in .Aedes albopictus states that "ZAP Males 
must be released in excess of wild males (10 Zl\P Males per 1 wild male), and these ratios must 
he empirically determined by the applicator frrr each geographic area throughout the months of 
the mosquito season, including its peak season." Well, this determination is, of course, beyond 
the means of homeowners. Detenninations of this sort must be conducted by vector control 
professionals"" not by ordinary homeowners. Docurncnt EPA-HQ~OPP<~016-205-17, Amended 
BP PD reviei+' ol effrcac_J,' daw on rnale releases olAe. alhopicws in!(!cted ivith ZAP strain 
fVolhachia pipicntis and modeling a,w{vsesfhr population dynamics qfA.c albopictus 
recommends that "a FVolbachia ZJ-\P male release program be made part of an integrated vector 
management (IVM) program" that is a "multi~tactic strategy consisting of e.g., larvicide and 
adultkide applications in addition to ZAP ·male rekascs with considerations given to appropriate 
timing of each application,'' Conduct of an IVM program in concert with proper releases of ZAP 
.mosquitoes is beyond the capability of horneovmers, 

Also, pemiitting homeowner use may significantly increase the risk that ZAP mosquitoes may be 
intentionally released in States \vhere such releases are not approved. This r:nay be a particular 
concern in unapproved areas bordering States ,vhere the registration is approved, c.g" Virginia, 
South Carolina, North Carolina, Georgia, Alabama, Mississippi, Oklahmna, and Arkansas, These 
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concerns will be entirely eliminated if use of ZAP mosquitoes is restricted to vector control and 
public health bodies, 

Finally, we note that the proposed label permits use by "persons under direct contract with 
TvfosquitoMate, Tnco, for the purpose of application of this pesticide." EPA must make clear that 
this language is not intended, and cannot be used, to permit Tv1osquitoTv1ate to contract directly 
\Vith homeowners to permit use of the product by such bon1co,vners on individual properlies, 
Given the express reconnnendations of EP/\ 's science revie1,vers regarding proper use of ZAP 
rnosquitoes, and the proposed use requirements in EP.A, 's proposed decision, it must be made 
unequivocally clear that this product is only to be used by trained professionals. 

There is no basis in the public record that supports registration of ZAP nwsquitoes for domestic 
homeo,,vner use, EPA should not, under any circumstances, approve ZAP mosquitoes for 
homeowner use, EPA's science reviews and ckcislon documents make clear that proper use of 
ZAP mosquitoes is complex, and involves significant preparatory and monitoring work No 
ordinary homeo'Nner is equipped to carry out these preparatory and monitoring functions, 

6 
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Submitter Information 

General Comment 

This comment was submitted by the Western IPM Center. An excerpt from the comment is included below and the 
entire comment can be viewed in the attached file. 

Asian tiger mosquito has been reported to occur in eight counties in California including San Diego, Orange, Los 
Angeles, San Bernadino, Kern, Santa Clara, San Joaquin, San Mateo. Hawaii also has reported Asian tiger mosquito 
trap captures over the past several years. The Center for Disease Control predicts that Asian tiger mosquito is 
unlikely to be widely distributed in California, Nevada, New Mexico and Washington, but the CDC maps suggest 
that Asian tiger mosquito may be a more significant threat to some counties in Oregon. 

Within California, several major metropolitan areas are in counties where Asian tiger mosquito has been captured. 
The Los Angeles Metropolitan area is one of the most populous areas in the country with over 13 million people 
(U.S. Census Bureau). San Mateo County is within the bay area and the bay area has more than 7.6 million 
inhabitants (U.S. Census Bureau). 

Mosquitoes can be managed with applications of organophosphate and pyrethroid insecticides, and these applications 
pose a low risk to human and environmental health (Peterson 2010). From 2014 to 2015, more than 200,000 pounds 
of organophosphate and pyrethroid insecticides were applied for adult mosquito control in California. But the use of 
these products may be limited in the future. The public response to the use of these products was negative in Los 
Angeles and Orange counties in the face of the West Nile virus threat. A second concern with these products is their 
age. Organophosphate and pyrethroid insecticides were developed many decades ago and may not continue to 
provide adequate control because mosquito populations rapidly develop physiological or behavioral resistance to 
them. 

Continued management of mosquito adults will require new products - especially those that are efficacious, target 
specific, and unlikely to cause significant environmental or human health impacts. Originally proposed by Edward 
Knipling in 1955, the sterile insect technique (SIT) has been highly successful in eradicating or controlling a variety 
of pests including primary screwworm and boll weevil in the United States. Given this track record of success, it 
seems likely that the ZAP-males product can manage or eradicate Asian tiger mosquito in the West. 

Although Asian tiger mosquito represents a limited threat in the West, it will be important to register this product for 
use to set precedent. This precedent will allow SIT products targeting other mosquitoes species that currently pose a 
threat to public health to be registered quickly. 

https://www.fdms.gov/fdms/getcontent?obj ectid=0900006482b840e5&format=xml&show... 9/27/2017 
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\Vestern 

IDJ\tf. 
£:enter \Vestern ~ ntegrated Pest :Vhtnagernent Center 

U.C. ANR Building• 2801 Second Street• Davis, CA 95618 • Tel: (530) 750-1271 • www.westernipm.org 

September 27, 2017 

Office of Pesticide Programs 

U.S. Environmental Protection Agency 

1200 Pennsylvania Ave NW 

Washington, DC 20460-001 

RE: Revised Ecological Risk Assessment for the Section 3 registration of the microbial pesticide end-use 

ZAP mosquito larvae: PC Code: 069035; EPA File Symbol 89668-U; Decision No. 513757; Submission Nos. 

980717, 985153; DP Barcode No: 432413, 433706. MRID Nos: 49530604, 49830704-06, Federal Register 

Docket number: EPA-HQ-OPP-2016-205-0019 

About us 

The Western 1PM Center works with stakeholders in the public and private sectors in the West to 

promote the development and adoption of 1PM to solve pest problems. We gather information from the 

1PM network to provide federal agencies with information to assist the decision-making process. Our 

network includes comment coordinators in the Pacific Northwest, the arid southwest, the intermountain 

west, and the pacific island territories and Hawaii. Comments reflect the principles of 1PM. 

The Center will only provide a comment from California because California and Nevada are the only 

states in the West listed on the proposed label. 

California uses 

Aedes a/bopictus has been reported to occur in eight counties in California including San Diego, Orange, 

Los Angeles, San Bernadina, Kern, Santa Clara, San Joaquin, San Mateo (Hahn et al. 2017), and has been 

recorded in three or more years in San Bernadina, Los Angeles and Orange Counties. Hawaii has also 

reported Ae. albopictus trap captures over the past several years (Hahn et al. 2017). The Center for 

Disease Control predicts that Ae. a/bopictus is unlikely to be widely distributed in California, Nevada, 

New Mexico, and Washington but Ae. a/bopictus may be a more significant threat to some counties in 

Oregon (CDC 2017). 

Within California, several major metropolitan areas are in counties where Ae. a/bopictus has been 

captured. The Los Angeles Metropolitan area is one of the most populous areas in the country with over 

13 million people (U.S. Census Bureau). San Mateo County is within the bay area and the bay area has 

more than 7.6 million inhabitants (U.S. Census Bureau). 

Aedes mosquitoes can be managed with applications of ULV organophosphates or pyrethroids, and 

these applications pose little risk to human and environmental health (Peterson 2010). From 2014 to 

2015, more than 200,000 pounds of organophosphate and pyrethroid insecticides were applied for adult 

mosquito control in California (Table 1). But the use of these products may be limited in the future. The 

public response to the use of these products has been negative in large urban centers such as Los 

Angeles and Orange counties (Baur et al. 2017). The public responded negatively to aerial treatment of 

urban centers for mosquito management in the face of the threat of West Nile virus. A second concern 

with these products is their age. Organophosphate and pyrethroid insecticides were developed many 
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decades ago and may not continue to provide adequate control because mosquito populations rapidly 

develop physiological or behavioral resistance to them (Cui et al 2006, Ponce-Garcia 2009). 

Continued management of mosquito adults will require new products - especially those that are 

efficacious, target specific, and unlikely to cause significant environmental or human health impacts. 

Originally proposed by Edward Knipling (1955), the sterile insect technique (SIT) has been highly 

successful in eradicating or controlling a variety of pests including primary screwworm and boll weevil in 

the United States. Given this track record of success, it seems likely that the ZAP-males product can 
manage or eradicate Ae. a!bopictus in the West. 

Although Ae. albopictus represents a limited threat to California and other states in the West, it will be 

important to register this product for use in California and Nevada to set precedent. This precedent will 

allow SIT products targeting other Aedes and Cu/ex mosquitoes that currently pose a threat to human 

health to be registered quickly. 

Table 1. Amount (in pounds active ingredient or lbs a.i.) of pesticide applied in California for control of 

adult mosquitoes (California Department of Pesticide Regulation, Pesticide Use Reporting Database) 

2014 2015 Total 

Organophosphate 79,005 103,052 182,057 

Pyrethroid 8,473 10,962 19,435 

Total 87,478 114,015 201,492 

Please contact me if you have any questions about the comment. The Western 1PM Center comments 

a re archived at http://www. western i pm .org/index.cfm/sea rcha ble-data-sou rces/i nformation-req u est­

replies/ 

Sincerely, 

Matthew Baur, Associate Director 
530-750-1270 

mebaur@ucanr.edu 
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